Elucidating the mechanism of interaction between peptides and inorganic surfaces.
Understanding the mechanism of interaction between peptides and inorganic materials is of high importance for the development of new composite materials. Here, we combined an experimental approach along with molecular simulations in order to gain insights into this binding process. Using single molecule force spectroscopy by atomic force microscopy and molecular simulations we studied the binding of a peptide towards an inorganic substrate. By performing alanine scan we examined the propensity of each amino acid in the peptide sequence to bind the substrate (mica). Our results indicate that this binding is not controlled by the specific sequence of the peptide, but rather by its conformational freedom in solution versus its freedom when it is in proximity to the substrate. When the conformational freedom of the peptide is identical in both environments, the peptide will not adhere to the substrate. However, when the conformational freedom is reduced, i.e., when the peptide is in close proximity to the substrate, binding will occur. These results shed light on the interaction between peptides and inorganic materials.